The cascading, interrelated roles of interleukin-1, interleukin-2, and interleukin-6 in murine anti-CD3-driven T cell proliferation.
T cell stimulation occurs following interaction of T cell receptor (TcR) with processed antigen presented by autologous accessory cells (AC). The effects of antigen stimulation on T cells are mimicked by monoclonal antibodies (Mabs) defining proteins of the TcR-CD3 complex. In this study, we examine the roles of T cell density, AC density, divalent and polyvalent forms of anti-CD3 Mab, and the cytokines interleukin (IL)-1, IL-2, and IL-6 in T cell activation and proliferation. Stringently AC-depleted T cells do not proliferate in response to Con A or divalent anti-CD3; however, polyvalent anti-CD3 provides a powerful signal for isolated resting T cell proliferation. Recombinant (r)IL-2 strongly amplifies T cell proliferation in response to anti-CD3, whereas rIL-1 exerts no direct effects on anti-CD3-stimulated T cells. In the presence of AC, however, rIL-1 augments T cell proliferation to anti-CD3. Recombinant IL-6 promotes T cell proliferation among T cells stimulated with polyvalent but not divalent anti-CD3. As deduced by Northern blot analysis, rIL-1 increases cytoplasmic levels of IL-6 mRNA in AC. Recombinant IL-6, in turn, amplifies the accumulation of stable IL-2 transcripts in purified T cells stimulated with polyvalent anti-CD3. Hence, IL-1, IL-6, and IL-2 support T cell proliferation through cascading effects at the level of gene transcription. The cytokines evaluated in this study, however, do not fully reconstitute AC functions in promoting anti-CD3 Mab T cell proliferation.